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Oxyhemoglobin in erythrocyte hemolysates interferes with the Jendrassik-Grof assay. Destruction of azobilirubin occurs when oxyhemoglobin is oxidized to methemoglobin during diazotization or to alkaline hematin with addition of alkaline tartrate. The most probable mechanism is by oxidation with an agent such as hydrogen peroxide or a related species resulting from hemoglobin oxidation. Methemoglobin also appears to cause some destruction of azobilirubin duringdiazotization. Methemoglobin forms during diazotization because of reactions of oxyhemoglobinwith both diazo reagent and nitrite ion.Formation of methemoglobin is, therefore, more rapidinthe testthan in the blank mixture and, under reaction conditions, its absorbance is less than that of oxyhemoglobin. This results in spectral interference when neutral azobilirubin is assayed. Alkaline tartrate abolishes this spectral error by causing rapid formation of alkaline hematin in both testand blank.
Hemolysis is known to cause negative error in bilirubin assay by the Jendrassik-Grof method (1) , although the error is less than in the Malloy-Evelyn method (2, 3) . Michaelsson (2) found that azobilirubin destruction, after addition of alkaline tartrate, is the principal cause of the interference and that adding ascorbic acid before alkaline tartrate stabilizes azobilirubin. Although Micha#{235}lsson claimed that ascorbic acid could eliminate the effect of hemolysis, several papers still report hemolysis interference in various modifications of the Jendrassik-Grof assay (4-6).
Mon (6), using a nonalkalinized modification of the Jendrassik-Grof assay, found spectral error (high blanks) to be the principal source of interference. This spectral error is thought to be due to more rapid formation of methemoglobin in the test than in the blank. The absorbance of methemoglobin under reaction conditions is less than that of oxyhemoglobin. Sims and Horn (7) found that nitrite ion was responsible for the greater rate of methemoglobin formation in the test. They recommend the addition of nitrite to the blanks as well as reading at the 525 nm isobestic point for oxyhemoglobin and methemoglobin. Mon (6) also used nitrite in the blank to minimize spectral interference.
The effectiveness of nitrite blanks has been tested only at concentrations of hemoglobin up to 1.4 g/L (6, 7).
Spectral interference by hemoglobin
is negligible when al- 
Materials and Methods

Instrumentation
and reagents were as reported in the preceding paper (Shull et 
Procedures
Jendrassik-Grof alkaline azobilirubin assay (9) . The transfer disc was loaded with sample (20 ML), water (80 zL), caffeine (200 ML), and diazo reagent (50 tL) into the large well and alkaline tartrate (150 iL) into the small well. After a 10-mm incubation, 10 L of water or ascorbic acid was added to the large well, the run initiated, and absorbance measured at 600 nm at various times, as indicated.
Sulfanilic acid replaced working diazo reagent in sample blanks that were otherwise identical. In some assays an initial 10-fold dilution of sample was used (10 tL sample and 90 iiL of water). Unless otherwise stated, however, assays were of fivefold initial sample dilution.
Neutral azobilirubinassay. The transfer disc was loaded with sample (40 ML), water (160 oL), and caffeine (400 tL)
into the large well and diazo reagent (100 zL) into the small well. Absorbance was measured at 550 nm at various times, as indicated. 
Results and Discussion
Hemoglobin Species in the Reaction Mixture This probably accounts for the observation of Peaniman and Lee (4) that hemolysis causes greater interference in neutral azobilirubin assay than in the alkaline assay.
Interfering Species
The decrease in test absorbance in the alkaline assay was linearly related to added hemoglobin at five-fold initial sample dilution ( Figure 1 A plot of absorbance vs time is given in Figure 3 . Fading of color after I mm was eliminated by using a working diazo 
Hemolysis Interference afterAlkalinization
Samples with added hemolysate showed fading after addition of alkaline tartrate, but this was prevented by adding ascorbic acid (Figure 4 irubin occurs in hemolyzed samples after alkalinization but that ferric heme cannot be the oxidizing agent.
As previously noted, alkaline tartrate eliminates spectral interference. Hemoglobin absorbances in test and blank were stable, after an initial decline, for up to 12.5 mm (Figure 4 ). Ferric heme, added as methemoglobin or methemealbumin, does not cause the destruction of azobilirubin after alkalinization.
Proposed Mechanism of Azobilirubin Oxidation
